Sex allocation in hermaphrodites should evolve in response to changes in the frequency of unisexuals. As predicted, it has now been demonstrated that hermaphrodites respond to the removal of males from experimental plant populations by increasing their allocation to male function.
The evolution of dioecy (separate sexes) in plants is a two-way street: species can evolve dioecy from hermaphroditism and dioecy can evolve into hermaphroditism. In one theoretical pathway to dioecy, the invasion and establishment of females into a hermaphroditic population is followed by a shift in the sex allocation of the hermaphrodite toward male function (left hand of Figure 1 ) [1] [2] [3] . Similarly, the evolution of hermaphroditism from dioecy can occur if females are converted into hermaphrodites, followed by selection on their sex allocation as the frequency of males declines (right hand of Figure 1 ). This latter component in the two pathways -a shift in the sex allocation of the hermaphrodite in response to the presence or absence of unisexuals -has been verified by Dorken et al. [4] , as reported in this issue of Current Biology, through a simple, yet ingenious experimental study that allowed natural selection to operate.
To understand hermaphrodite sex allocation, it is necessary to know whether another sex morph exists in the population and at what frequency. If hermaphrodites are surrounded only by other hermaphrodites, they should, on average, allocate equal resources to male and female function because they acquire equal fitness via the two [5] . But what should they do if females also exist in the population (a breeding system termed gynodioecy)? Theoretically, hermaphrodites should shift their allocation toward male function to compete with other hermaphrodites for access to the ovules of females. If resources were limited, they would consequently decrease allocation to female function. Similarly, if hermaphrodites co-exist with males (androdioecy), they should shift to become more female. For reasons related to how sex is inherited, the much more common system is the coexistence of hermaphrodites and females (gynodioecy) [6] , although the latter (androdioecy) does occur [7] [8] .
A species can go all the way to dioecy via the gynodioecy pathway as females increase in frequency to 50% of the population and the hermaphrodites shift their reproductive allocation entirely to male function [2, 9] ; this transition appears to have occurred relatively often within angiosperm lineages [10] .
If a population is dioecious, there are conditions under which either the females or males may be selected to become hermaphroditic, again establishing a population containing hermaphrodites and unisexuals. For example, if a species is constantly colonizing newly disturbed sites, the frequency of males may be highly variable. Under the condition of few males, any female that is able to produce a few pollen grains (i.e., a female turned hermaphrodite) could have an advantage in that they might be able to fertilize their own ovules as well as those of other plants whose fertilization percentage is low because of the lack of sufficient pollen in the population. Evolution away from dioecy has been shown in some species to take this pathway, wherein males, which produce copious quantities of pollen, coexist with hermaphrodites that were formerly female, and which produce relatively little pollen (right hand of Figure 1 ) [7] . If males are lost altogether via stochastic processes [11] , this should cause the hermaphrodites to shift even more resources to male function and away from female function.
This shift in the sex allocation of the hermaphrodites in pathways to or from dioecy requires the same criteria that are needed for natural selection to work on any trait: there must be variation in the trait, this variation must be heritable, and the trait must affect fitness. If these criteria are met, then selection on a trait will lead to an evolutionary response. Hence, for hermaphrodite sex allocation to evolve as predicted by theory, there must be genetic variation in sex allocation among individuals within a population and selection should act in a frequency-dependent manner, favoring individuals whose sex allocation differs from the mean depending on how the frequency of the co-existing unisexual morph changes. Moreover, a trade-off between the sex functions should exist, such that an increase in one causes a decrease in the other.
Until now, a few studies had tested one or more of these criteria, but none had gone so far as to verify an evolutionary response to natural selection. For example, early on it was shown that hermaphrodites of Hebe subalpina, a long-lived, gynodioecious shrub from New Zealand, varied genetically in their allocation to female function [12] , and a trade-off between male and female function existed [13] . Similar findings were shown for the gynodioecious strawberry Fragaria virginiana [14, 15] ; moreover, experimental manipulation of the frequency of hermaphrodite and female strawberries showed that hermaphrodites experienced stronger selection to increase allocation to female function when females were rare as compared to when females were abundant [16] .
Dorken et al. [4] have taken the next step by examining the effect of the frequency of unisexuals on the evolution of hermaphrodite sex allocation, i.e., whether a response to selection could be seen. The study involved a hexaploid, androdioecious population of Mercurialis annua, which colonizes disturbed areas and whose populations vary extensively in the frequency of males [17] . Androdioecy appears to have evolved from dioecy (see right hand of Figure 1 ), as diploids of this species as well as all other Mercurialis species are dioecious [18] . Additionally, males produce many times more pollen than hermaphrodites [19] . Dorken et al. [4] made use of the relative ease of cultivation of M. annua to establish two sets of experimental populations: one containing 50% males and the other lacking males entirely. Moreover, the annual nature of the species allowed them to see any effect of selection over a short time. After only three years they found that the populations lacking males had responded to natural selection in the predicted direction, by increasing their allocation to male function by 10% compared to the populations with males present.
This new experimental evidence, together with that of previous studies, makes a compelling case that the evolution to and from dioecy occurs as suggested by theory (Figure 1 ). This theory is not unique to plants but should apply equally well to animals. It would be interesting to see a similar demonstration of a change in sex allocation in response to the presence or absence of unisexuals in an animal. One possible choice is Eulimnadia texana, an androdioecious clam shrimp that has been extensively studied and which exhibits characteristics such as variation in population density, outcrossing by hermaphrodites, and inbreeding depression [20] that would make it a interesting system for addressing this question. The gynodioecy pathway to dioecy, with the invasion of females and loss of female function in hermaphrodites, is depicted on the left-hand side with pink arrows showing the transitions. Females can establish themselves in such populations by making more and/or better seeds than hermaphrodites. The evolution of hermaphroditism via androdioecy, with the conversion of females into hermaphrodites followed by the loss of males, is depicted on the right-hand side with blue arrows showing the transitions. Females that produce some pollen (i.e., those converted into hermaphrodites) can establish in such situations when there is insufficient pollen for high levels of fertilization, such as when a low frequency of males occurs during colonization of new sites. In both pathways hermaphrodites shift their sex allocation in response to the frequency of unisexuals. Hermaphrodites can shift their sex allocation away from female function in the gynodioecy pathway by producing fewer pistillate flowers, by producing fewer seeds per fruit (depicted here), or by setting fewer flowers to fruit. Similarly, an increase in male function in the hermaphrodites in the androdioecy pathway can occur by producing more staminate flowers (as occurs in M. annua), more anthers per flower, or larger anthers containing more pollen (depicted here). 
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The visual system is organized in a parallel, hierarchical and modular fashion. The distributed processing of visual information is thought to lead to an intriguing 'binding' problem: if the attributes of an object, such as a red car driving down the road, are processed in distinct pathways, regions or modules, then how does the visual system bind these features -color, shape and motion -consistently and accurately into a single unified percept ( Figure 1A) ? Whether the binding problem is really a problem is debated [1, 2] , but there are several compelling phenomena that support its existence. Many of these demonstrate that, when the visual system is taxed, it can misbind the features of an object; for example, we can misperceive the position of the car while misattributing its redness to a different object in the scene.
A new study by Seymour et al. [3] , reported recently in Current Biology, brings us closer to unraveling the neural mechanisms responsible for successful perceptual binding of visual features. The study combined a novel visual stimulus with recent developments in the analysis of functional magnetic resonance imaging (fMRI) data to show that the features of a pattern, such as color and motion direction, are conjointly represented (bound) even at the earliest stages of cortical visual processing.
Seymour et al. [3] presented sets of red or green dots that rotated clockwise or counterclockwise, for a total of four conditions. In a clever manipulation, two of these conditions were superimposed, creating a double conjunction stimulus in which both red and green colors, and both clockwise and counterclockwise motion directions, were simultaneously present ( Figure 1A ). There were two double conjunction stimuli, both of which contained the same feature information (red, green, clockwise, and counterclockwise). The only difference between the two double conjunction stimuli were the pairings of color and motion: in one, red was paired with clockwise motion and green was paired with counterclockwise motion; in the other, red was paired with counterclockwise motion and green was paired with clockwise motion.
The key finding in the paper is that although all four features (two colors, two directions of motion) were present in both double conjunction stimuli, a classifying algorithm was able to discriminate between the two conditions using information from the fMRI BOLD response in the human visual cortex. If the neural responses that underlie the fMRI BOLD response were generated by the individual features (color and motion independently), the response to the two double conjunction stimuli should have been equivalent. Surprisingly, however, this was not the case; the results demonstrate that feature conjunctions are represented as early as V1. In well-thought control analyses, the authors were able to rule out potential salience differences, attentional asymmetries, luminance artifacts in their color stimuli, and other potential confounds.
Seymour et al.'s [3] experiments are exciting for several reasons. First, as mentioned above, they reveal that color-motion conjunctions are represented as early as V1. Second, this is one of the first, and perhaps the strongest demonstration of
